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(54) Programmable radio subscription system for receiving selectively defined information 



(57) The radio subscription system of the present in- 
vention enables a subscriber to remotely define and 
identify one or more playlists, each specifying informa- 
tion content selected by the subscriber from a subscrip- 
tion content database, for later transmission to the sub- 



scriber's radio. The radio subscription system also per- 
mits the subscriber to use the local subscriber radio to 
remotely request transmission of a particular play list to 
the subscriber's radio for storage and playback. The 
subscriber may then use the local subscriber radio to 
play back the particular playlist. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

The present invention relates to a digital radio op- 
erable for receiving digital radio broadcasts. More par- 
ticularly, the present invention is directed to an arrange- 
ment by which a subscriber determines and defines the 10 
content of digital radio broadcasts to be received by the 
subscriber by choosing from content stored in a data- 
base of such content. 

Description of the Related Art is 

A typical radio is a device capable of receiving en- 
tertainment and news programming broadcast by one 
or more radio stations within the reception range of the 
radio. Each radio station commonly broadcasts a variety 20 
of programming with a predetermined schedule. For ex- 
ample, most radio stations include news as a part of their 
morning and afternoon broadcasts. Typically, radio sta- 
tions are dedicated to one or more general or specific 
areas of interest. For example, some radio stations are 25 
dedicated to providing only news twenty-four hours a 
day, while other radio stations are dedicated to broad- 
casting a particular type of music, such as classical or 
rock-and-roll music. In large metropolitan areas, a large 
variety of radio stations catering to a wide range of in- 30 
te rests typically coexist. A radio listener, however, has 
little or no control over the content of the broadcasts. In 
order to tailor their programming to listener needs, many 
radio stations have implemented a music request serv- 
ice, where a listener may call a designated telephone 35 
number and request that a particular selection be played 
by the radio station. This approach is problematic, how- 
ever, in a number of ways. First, it is often difficult and 
inconvenient to contact the radio station due to the large 
number of listeners calling in to request selections. Sec- 40 
ond, the listener may not be able to contact the radio 
station, if for example, the listener is traveling in a car. 
Third, the listener has no control over when the request- 
ed selection will be played; requested selections are 
generally simply placed in a queue in the order in which 45 
they have been received. Thus a listener may request 
a selection that might not be played until a much later 
time, long after the request has been made. 

Unlike requesting music selections, radio listeners 
have no control over the selection of content for news so 
programs broadcast by radio stations. Often, if the lis- 
tener desires to hear news about a particular event or 
related to a particular topic, the listener must manually 
scan and monitor numerous radio broadcasts in an ef- 
fort to locate the desired news information. This problem 55 
is exacerbated if the listener is traveling outside of the 
range of radio stations local to the listeners residence. 
In such a situation the traveling listener may have ac- 



cess only to local news of the area through which the 
listener is traveling, which may be of little or no interest. 
Furthermore, some audio information, such as audio lit- 
erary works, is simply not available in radio broadcast 
format. 

It would thus be desirable to enable a radio listener 
to selectively predefine the content or subject matter of 
broadcasts being transmitted directly to or receivable by 
the listener's radio. It would further be desirable to ena- 
ble the listener to select a particular predefined broad- 
cast to be transmitted to the listener's radio for playback 
or receipt. 

Summary of the Invention 

The disadvantages and limitations discussed 
above are overcome by the present invention. The radio 
subscription system of the invention enables a subscrib- 
er to remotely define and identify one or more play lists, 
each playlist having information content selected by the 
subscriber from a subscription content database, for lat- 
er transmission to the subscriber's radio. The radio sub- 
scription system also enables the subscriber to remotely 
request transmission of a particular playlist to the sub- 
scriber's radio for playback. 

The present invention includes a subscription con- 
trol system having a main control unit for controlling the 
operation of the subscription control system and opera- 
ble for remotely interacting with a subscriber and for 
wireless digital communication with one or more digital 
radbs, a subscription content database for storing audio 
information for selection by the subscriber, and a sub- 
scriber data memory for storing data representative of 
one or more unique subscribers and data representative 
of one or more play lists associated with each unique 
subscriber. The present invention also includes a digital 
radb having a radio control unit for controlling the oper- 
ation of the digital radio and operable for wireless digital 
communication with the subscription control system, a 
data input device for entering data for transmission to 
the subscription control system, a data storage device 
for storing transmissions received from the subscription 
control system prior to playback, and an audio output 
device for playback of transmissions stored in the data 
storage device. 

In accordance with the present invention a sub- 
scriber remotely connects to a subscription control sys- 
tem to selectively define or edit one or more playlists. A 
playlist is a collection of one or more items of audio in- 
formation such as music selections, news stories, and 
literary audio works. The remote connection is prefera- 
bly accomplished via a data network, such as the Inter- 
net, in which the subscriber uses a computer equipped 
with a modem to interact with the subscription control 
system. The remote connection may also be accom- 
plished via a voice telephone network, in which case the 
subscriber uses a touch-tone telephone or the like to in- 
teract with the subscription control system. 
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Once connected to the subscription control system, 
the subscriber transmits a unique subscriber identifica- 
tion (ID) code, thus identifying that subscriber to the sub- 
scription control system. The subscriber then identifies 
a new playlist with a unique playlist identification (ID) 
code and selects the playlist content from the subscrip- 
tion content database. The subscription content data- 
base preferably contains a large number of music se- 
lections organized and cross referenced by selection 
name, performing artist and music genre so that each 
selection may be readily located by the subscriber. The 
subscription content database also preferably contains 
a large number of audio literary works organized by title, 
author, and/or subject matter or topic. The volume or 
number of music selections and audio literary works 
stored in the subscription content database is limited on- 
ly by the storage capacity of the database. 

If the subscriber desires to include news selections 
as part of a playlist being defined, the subscriber may 
select one or more predefined keywords from the sub- 
scription content database to identify a news topic for 
inclusion in the playlist. For example, the subscriber 
may select the keyword "BASEBALL" if news about 
baseball is desired or "NEWS: FRANCE" if the subscrib- 
er is interested in news relating to France. Optionally, 
the subscriber may directly key-in or enter one or more 
new keywords to identify a particular news topic in lieu 
of selecting an existing keyword. When the playlist is 
complete, the playlist ID code is associated with the sub- 
scriber ID code, and the playlist is stored in subscriber 
data memory. The subscriber may then define another 
playlist, edit the content of an existing playlist or delete 
an existing playlist. 

At any time after a subscriber has at least one play- 
list stored in the subscriber data memory, the subscriber 
may remotely retrieve a particular playlist by transmit- 
ting the subscriber and playlist ID codes from the digital 
radio to the subscription control system. Once the sub- 
scriber and playlist I D codes are received, the main con- 
trol unit matches the received subscriber ID code to the 
subscriber ID code stored in subscriber data memory, 
and selects the playlist in accordance with the received 
playlist ID code. The main control unit then assembles 
the playlist from the subscription control database in ac- 
cordance with its predefined content. If news selections 
are included in the playlist, the main control unit con- 
nects to a captioned news service to retrieve news se- 
lections in accordance with one or more keywords de- 
fined in the playlist. The completed playlist is then trans- 
mitted to the digital radio and stored in the data storage 
device for later playback by the audio output device. Op- 
tionally, the playlist may be immediately played back as 
it is received from the subscription control system. 

Other objects and features of the present invention 
will become apparent from the following detailed de- 
scription considered in conjunction with the accompa- 
nying drawings. It is to be understood, however, that the 
drawings are designed solely for purposes of illustration 



and not as a definition of the limits of the invention, for 
which reference should be made to the appended 
claims. 

5 Brief Description of the Drawings 

FIG. 1 is a schematic block diagram of a radio sub- 
scription system for defining the content of digital 
radio broadcasts for selective reception by a sub- 
fo scribe r's digital radio in accordance with the present 
invention; and 

FIGS. 2 and 3 are logic flow diagrams depicting the 
functional operation of the system of FIG. 1 in ac- 
cordance with the present invention. 

is 

Detailed Description 

Although the present invention is described with ref- 
erence to a specific embodiment of a radio subscription 

20 system, it should be understood that the radio subscrip- 
tion system of the present invention may be readily 
adapted for selectively defining the content of video or 
other forms of broadcasts. For example, a playlist may 
include video selections such as music videos and/or 

25 movies and a digital radio may be equipped with a video 
output device for playback or receipt of video play lists. 
All such variations are intended to be included within the 
scope of the present invention. It will also be recognized 
and appreciated that, in the drawings, wireless trans- 

30 mission and receiving devices are not shown in detail 
as such devices are well-known and are commonly used 
in conjunction with radio receiving and broadcast sys- 
tems. 

Referring now to the drawings, and initially to FIG. 

3S 1 thereof, a subscription control system 10 is shown. 
The subscription control system 10 is preferably con- 
nected to at least one digital radio 12 via a wireless dig- 
ital communication link 14. The communication link 14 
is preferably implemented in a cellular communication 

40 network, but may alternatively be any wireless (or wired) 
data communication medium. The subscription control 
system 10 includes a main control unit 16 for controlling 
the operation of the subscription control system 1 0. The 
main control unit 1 6 is preferably a computer system and 

45 associated components configured for manipulating 
and transmitting digital audio data. The main control unit 
16 thus includes or interfaces with a digital radio trans- 
mitter and receiver (not shown) for transmitting and re- 
ceiving data via the communication link 14. The main 

so control unit 16 also includes a telecommunication de- 
vice connected to a telecommunication network 22 for 
interactively communicating with a subscriber and an in- 
teractive interface. The telecommunication device of the 
control unit 16 is preferably a modem to which the sub- 

55 scriber may connect using a local (to the subscriber) 
computer system also equipped with a modem (not 
shown) and the interactive interface is preferably a 
graphical user interface such as an Internet World Wide 
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Web page. The telecommunication device may also al- 
ternatively be a touch tone telephone or the like with an 
interactive audio menu interface. The interactive com- 
munication between the subscriber and the main control 
unit is described in greater detail below in conjunction s 
with FIG. 2. 

The subscription control system 1 0 also includes a 
subscription content database 18 for storing audio infor- 
mation for selection by the subscriber and for storing 
one or more keywords corresponding, by way of exam- io 
pie, to one or more news topics. The audio information 
stored in the subscription content database 18 prefera- 
bly includes, but is not limited to, music selections or- 
ganized and cross-referenced by selection name, per- 
forming artist and music genre, audio literary works or- is 
ganized by topic, title and author, and educational and 
self-help selections organized by topic, title, and author. 
The volume and number of music and educational se- 
lections and audio literary works stored in the subscrip- 
tion content database 18 is limited only by the storage 20 
capacity of the database. The main control unit 16 is 
preferably connected to a captioned news sen/ice 24, 
so that particular audio news selections may be selec- 
tively retrieved by topic using one or more keywords 
stored in the subscription content database 18. 25 

The subscription control system 10further includes 
a subscriber data memory 20 for storing data identifying 
one or more unique subscribers and data representative 
of one or more playlists each associated with a particular 
subscriber and corresponding to audio information from 30 
the subscription content database 18 and/or news infor- 
mation from the news service 24 that has been marked 
for later retrieval by that subscriber. 

The digital radio 1 2 - which will normally be located 
"locally" at the subscriber's premises or site, or listening 35 
location -- includes a radio control unit 26 for controlling 
the operation of the digital radio 12. The digital radio 12 
may be a portable radio, a vehicle radio, or a rack stereo 
component. The radio control unit 26 is preferably a mi- 
croprocessor-based device configured lor receiving and 40 
processing digital audio data and for transmitting non- 
audio digital data. The radio control unit 26 also in- 
cludes, or is associated with, a digital radio receiver and 
transmitter (not shown) for receiving digital audio data 
and for transmitting digital non-audio data via the com- 45 
munication link 14. 

The digital radio 1 2 also includes a data input device 
28 for accommodating subscriber entry of non-audio 
digital data tor transmission to the main control unit 16. 
The data input device 28 is preferably an alphanumeric 
keypad, but may also be a voice recognition system for 
receiving and interpreting voice information. A data stor- 
age device 30 is provided for storing digital audio data 
received from the main control unit 16 prior to playback; 
the data storage device 30 is preferably a computer 
memory for storing digital audio data. An audio output 
device 32 is also provided for playback of digital audio 
data stored in the data storage device 32. The audio out- 



put device 32 is preferably one or more audio speakers 
and suitable amplification apparatus, but may also be a 
set of headphones. 

While only a single digital radio 12 is shown in FIG. 
1 , it should be understood that more than one digital ra- 
dio can be connected to the subscription control system 
10 via each communication link 14. As a practical mat- 
ter, the maximum number of digital radios which may be 
simultaneously connected to the subscription control 
system 10 is limited only by the bandwidth of the com- 
munication link 14 and the processing power and 
throughput of the main control unit 16. 

The operation of the system of the present invention 
is generally controlled by a control program stored in a 
memory 34 of the main control unit 1 6, and executed 
through operation of the main control unit. This control 
program may by way of example consist of multiple in- 
tegrated program modules, with each module bearing 
responsibility for operatively controlling one or more 
functions of the control unit 16. For example, one pro- 
gram module may control the creation of a playlist by a 
subscriber remotely connected to the main control unit, 
while another program module may control the assem- 
bly of a particular playlist for transmission to a particular 
subscriber. In effect, each program module is a control 
program dedicated to a specific function or set of func- 
tions of the main control unit 16. Two main modules of 
the control program of the present invention are de- 
scribed below in connection with FIGS. 2 and 3. The first 
program module, described in FIG. 2, is executed by the 
main control unit 16 and controls the configuration of 
new playlists and the editing of existing playlists by a 
subscriber remotely connected to the main control unit 
16. The second program module, described in FIG. 3, 
is executed by the main control unit 16 and the radio 
control unit 26, and controls the assembly, transmission, 
and playback of a requested playlist to a subscriber. 

Referring now to FIG. 2, the first program module 
starts its operation at step 1 00 and proceeds to step 1 02 
where the subscriber connects to the main control unit 
16 user interface via the telecommunication link 14 and 
network 22. As described above, the user interface is 
preferably a graphical interface which enables the sub- 
scriber to visually interact with the main control unit 1 6. 
The subscriber then transmits a subscriber identification 
(ID) code which is received by the main control unit 16 
at step 104. The subscriber ID code is a code unique to 
each subscriber and is assigned by the system when a 
subscriber subscribes to the system of the present in- 
vention, for identifying the particular subscriber to the 
main control unit 16. At test 106 the subscriber is 
prompted whether a new playlist is to be created. If a 
new playlist is to be created, the main control unit 16. 
proceeds to step 108 where the subscriber enters a 
playlist identification (ID) code to identify the particular 
playlist being created. Preferably, the playlist ID code is 
representative of the playlist content. For example, a 
playlist having classical music selections from Mozart 



4 



7 

may be assigned a play list ID code of "MOZART". Op- 
tionally, the playlist ID code may be a set of numbers or 
other characters selected by the subscriber and unre- 
lated to playlist content. At step 110 the subscriber se- 
lects the playlist content from the subscription content 
database 18. A particular playlist may consist of purely 
musical selections, audio literary works, educational se- 
lections, news keywords or any combination thereof. 
For example, one playlist may contain three classical 
music selections and an audio short story, while another 
playlist may contain eight rock music selections and a 
BASEBALL news keyword. Optionally, the user may 
key- in or enter for the playlist a new keyword that is not 
already present in the subscription content database 1 8. 
A keyword preferably defines a news selection of a pre- 
determined length, such as 5 or 10 minutes of news. 
Optionally, the system may include a set of pre-defined 
playiists having predetermined playlist ID codes ar- 
ranged by topic, artist, or genre for selection by sub- 
scribers. For example, a system-defined playlist may in- 
clude the top ten rock and roll songs of the week. The 
subscriber may thus select one or more predefined play- 
lists at step 110 in lieu of or in addition to creating a sub- 
scriber-defined playlist. 

The permitted size of each playlist is predefined by 
the main control unit 16 and is generally proportional to 
the processing capability of the main control unit 16 and 
the storage capacity of the data storage device 30. The 
content of the actual selections that are stored in the 
subscription content database 18 are not retrieved or 
made a part of the playlist at this stage -- only data rep- 
resentative of or identifying the selections made by the 
subscriber is actually stored. Thus, a playlist may simply 
contain four numerical codes representative of or iden- 
tifying four user-selected classical music passages or 
pieces that are stored in the subscription content data- 
base 18. This approach is preferred because unneces- 
sary duplication of stored audio data is thereby avoided. 

At step 114 the playlist ID code of the newly com- 
pleted playlist is associated with the subscriber's unique 
I D code and is stored in the subscriber data memory 20. 
Thus, a particular subscriber ID code may have, at any 
given time, one or more associated playiists. The main 
control unit 16 then returns to test 106 to determine 
whether any more playiists are to be created at this time. 

If no new playiists are to be created at test 106, the 
main control unit 1 6 proceeds to test 116 where the sub- 
scriber is prompted whether any existing playiists are to 
be edited. If an existing playlist is to be edited at step 
118 then the subscriber selects a playlist to be edited 
from a group of existing playiists associated with that 
subscriber's subscriber ID code. The selected playlist is 
then retrieved from the subscriber data memory 20 by 
main control unit 16. At step 120, the subscriber edits 
the selected playlist by removing or modifying selections 
and/or news keywords defined in the playlist and/or by 
adding new selections and/or news keywords that are, 
for example, retrieved from the subscription content da- 



8 

tabase 18. The subscriber may also delete the selected 
playlist at step 120. At step 122, the updated playlist is 
stored in the subscriber data memory 20 and main con- 
trol unit 1 6 returns to test 1 1 6 and prompts the subscrib- 
$ er as to whether another existing playlist is to be edited. 
If no playiists are to be edited at test 116, then the main 
control unit 16 ends the first program module at step 
118. Thus, the first program module enables a subscrib- 
er to remotely define and select content of one or more 
playiists for transmission to the subscriber's digital radio 
12. 

Referring now to FIG. 3, the second program mod- 
ule starts its operation at step 150 and proceeds to step 
152 where the subscriber selects an existing playlist ID 
code using the data input device 28. At step 154 the ra- 
dio control unit 26 transmits the subscriber ID code and 
the selected playlist ID code to main control unit 16. At 
step 156, the main control unit matches the received 
subscriber ID code to the subscriber ID codes stored in 
the subscriber data memory 20 and, at step 158, re- 
trieves the playlist corresponding to the received playlist 
ID code. At step 1 60, the main control unit 1 6 assembles 
the playlist by retrieving appropriate selections from the 
subscription content database 18 and from the news 
service 24 if any keywords are present in the playlist. 
The assembled playlist is then preferably compressed 
to reduce the size of the playlist during data transmis- 
sion. At step 162 the assembled playlist is transmitted 
from main control unit 16 to the subscriber's radio con- 
trol unit 26 via the communication link 1 4. At step 164, 
the received playlist is decompressed and stored in the 
subscriber's data storage device 30 for later playback. 
At step 166, the subscriber may selectively play all or a 
portion of the stored playlist. If the processing power of 
the radio control unit 26 is sufficient, the playlist may op- 
tionally be decompressed and played back as it is being 
received from the main control unit 16. The main control 
unit 16 then ends the second program module at step 
168. Thus, the second program module enables a sub- 
scriber to selectively remotely receive a playlist defined 
by the subscriber using the first program module of FIG. 
2. 

Thus, while there have shown and described and 
pointed out fundamental novel features of the invention 
as applied to preferred embodiments thereof, it will be 
understood that various omissions and substitutions 
and changes in the form and details of the devices illus- 
trated, and in their operation, may be made by those 
skilled in the art without departing from the spirit of the 
invention. For example, it is expressly intended that all 
combinations of those elements and/or method steps 
which perform substantially the same function in sub- 
stantially the same way to achieve the same results are 
within the scope of the invention. It is the intention, 
therefore, to be limited only as indicated by the scope 
of the claims appended hereto. 
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Clafms 

1 . A programmable radio subscription system for use 
with a wireless communication network by a sub- 
scriber, comprising: 5 6, 

configuration means operable to define and 

configure at least one playlist identifying audio 

data content selected by the subscriber; 

first memory means, connected to said config- 10 

u ration means, for storing said at least one 

playlist; 

second memory means for storing audio data 
content selectable by the subscriber for identi- 
fication in said at least one playlist is 
first selection means, connected to said first 
memory means via the wireless communica- 
tion network, and operable for remotely select- 
ing a particular playlist stored in said first mem- 
ory means from said at least one playlist; 20 
retrieving means, connected to said first selec- 
tion means, and operable for remotely retriev- 
ing said selected particular playlist from said 
first memory means and for retrieving from said 
second memory means the selected audio data 25 
content identified in said particular playlist in re- 
sponse to a subscriber request to play the audio 
data content identified in said particular playlist; 
and 

audio output means for playing the retrieved se- 30 
lected audio data content identified in said se- 
lected particular playlist to the subscriber. 

2. The programmable radio subscription system of 
claim 1 further comprising third memory means, 3S 
connected to said retrieving means, for storing the 
selected audio data content identified in said partic- 
ular playlist retrieved by said retrieving means, 
wherein said audio output means is operable for se- 
lectively playing at least a portion of the selected 40 
audio data content identified in said particular play- 
list stored in said third memory means. 

3. The programmable radio subscription system of 
claim 1, wherein said configuration means further 45 
comprise means for selecting at least one playlist 
identifying audio data content automatically select- 
ed by the radio subscription system. 

4. The programmable radio subscription system of so 
claim 1 wherein the audio data content is at least 
one of; music, audio literature, and news. 

5. The programmable radio subscription system of 
claim 1 further comprising audio data compression 55 
means, connected to said retrieving means, for 
compressing the selected audio data content iden- 
tified in said particular playlist, during the retrieval, 



and for decompressing the selected audio data con- 
tent identified in said particular playlist prior to play- 
back by said audio output means. 

A programmable radio subscription system for use 
by a subscriber, comprising: 

a wireless communication network; 
configuration means operable to define and 
configure at least one playlist identifying audio 
data content selected by the subscriber; 
first memory means, connected to said config- 
uration means, for storing said at least one 
playlist; 

second memory means for storing audio data 
content selectable by the subscriber for identi- 
fication in said at least one playlist 
first selection means, connected to said first 
memory means via the wireless communica- 
tion network, and operable for remotely select- 
ing a particular playlist stored in said first mem- 
ory means from said at least one playlist; 
retrieving means, connected to said first selec- 
tion means, and operable for remotely retriev- 
ing said selected particular playlist from said 
first memory means and for retrieving from said 
second memory means the selected audio data 
content identified in said particular playlist in re- 
sponse to a subscriber request to play the audio 
data content identified in said particular playlist; 
and 

audio output means for playing the retrieved se- 
lected audio data content identified in said se- 
lected particular playlist to the subscriber. 
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